There are now tens of thousands of different tyre tread patterns (TPs) worldwide. An analysis of patent information indicates that their number is increasing in leaps and bounds, which is due to the great variety of technical solutions within each class ("winter", "universal", "road").
Under these conditions, both designers and managers of enterprises and marketing managers must have a sufficiently powerful computer information system on existing tyre designs. However, the available tread pattern classification does not make it possible effectively to store TPs and to search for them in an electronic database since it is general in nature. Furthermore, it takes no account of design features of the tread pattern.
It is known that one of the features of uniqueness of a TP is its difference from other prototypes (ref. 1). In the design of a new tread pattern, the designer uses his/her own experience of design, and also knowledge gained in this area by other researchers. Here, the need often arises to assess the similarity of the newly designed tread pattern to treads available in the database. This same problem arises when a new tread pattern is introduced into the database. In searching for a new solution, the designer must find a tread pattern in the electronic database that is "similar" to the prototype to some degree.
To solve the problems outlined, we have developed design features that take into account the shape and size both of elements and of the tread pattern as a whole.
DESCRIPTION OF TREAD PATTERN
The tread pattern is a set of geometric primitives of three types: (1) closed profile, (2) lamella, and (3) unclosed profile (Figure 1) .
The unclosed profile generally comprises a broken line which passes over the entire surface of the tread and is not entirely visible on the initial display.
To determine the measures of similarity it is necessary to develop a feature space in which different tread patterns will be compared (Figures 2 and 3) .
To take into account the geometry of the primitives, three features were introduced: the linear dimension of the primitive, the degree of extension along the equatorial and axial lines, and also the degree of "convexity" of the primitive. To take into account the design of the entire TP, the number of ribs and the type of forming primitives were introduced.
To attribute the tread pattern to a particular class in "fine-coarse" feature space, it is necessary to evaluate its linear dimensions. We will include each primitive of the tread pattern in the enclosing rectangle S 1 S 2 S 3 S 4 (Figure 2) , the sides S 2 S 3 and S 3 S 4 of which are parallel to the equatorial line. We will introduce the parameters D x = However, these parameters are not very informative. To be able to describe the entire primitive with one parameter, we will introduce the concept of the "diagonal dimension of the element" D:
which comprises the diagonal of the enclosing rectangle S 1 S 2 S 3 S 4 .
After the introduction of one further parameter -the ratio D y /D x -we are able to evaluate the degree of "extension" of the primitive. When D y /D x << 1, the primitive is extended along the axial line of the tread -"lying primitive"; when D y /D x >> 1, the primitive is extended along the y axis -"standing primitive"; when D y /Dx ~ 1, the primitive is "correct".
However
To avoid this, a switch was made from parameter D y /D x to angle y, which is defined as arctg (D y /D x ) and varies from 0 to π/2. This parameter was termed the coefficient of correctness of the primitive.
For more accurate and extensive classification of the large number of tread patterns, a further parameter was introduced -a numerical characteristic describing the socalled degree of convexity, C, of the primitive. We will define it as the ratio of the number of vertices of the primitive at which there is no change in the sign of the angle between the neighbouring sides on passing around the closed profile to the total number of vertices of the primitive: class II 1/2 ≤ D y /D x < 2/3 (primitives "lying" rather than "correct") class III 2/3 ≤ D y /D x < 3/2 ("correct" primitives; height roughly equal to width)
class IV 3/2 ≤ D y /D x < 2 (primitives "standing" rather than "lying"; height more than 1.5 times greater than width) class V 2 < D y /D x ("standing" primitives)
As with feature D, class III proved to be most numerous and was divided into two subclasses III 1 and III 2 by a mid-line. The correctness of such symmetrical division is dictated by a mathematical expectation of 1.058 of class III, which is very close to the value of the mid-line 2/3 + (3/2 -2/ 3)/2 = 1.08(3).
3. According to the degree of "convexity" of the primitive, C: The possibility of selecting any of the above similarity functions according to the designer's judgement is provided for in the system. Thus, a set of features has been developed that makes it possible effectively to store in the database a large number of tread patterns and to carry out a search for them; qualitative descriptions of different classes of primitives making up the TP have been determined, which makes it possible to designate the sought pattern in word form.
